Limited dataset has been deposited to Zenodo and the DOI assigned is ([10.5281/zenodo.3526686](https://doi.org/10.5281/zenodo.3526686)). The URL is (<https://zenodo.org/record/3526686#.XfL3zht7nIV>).

Introduction {#sec005}
============

Over the past decade, several research findings and data sources have indicated an increasing burden of breast cancer in terms of incidence, morbidity, and mortality related to breast cancer. Breast cancer is also the primary cause of cancer death among women globally, responsible for about 425,000 deaths in 2010 \[[@pone.0226925.ref001], [@pone.0226925.ref002]\]. It was estimated that in 2012 alone, nearly 1.7 million new cases of breast cancer were diagnosed worldwide (second most common cancer overall after cervical cancer), representing about 12% of all new cancer cases and 25% of all cancers in women \[[@pone.0226925.ref002]\]. The increasing trend continued in 2018 as the International Agency for Research on Cancer (IARC) estimated that in 2018 alone, there were 2,088,849 new breast cancer diagnosis globally according to data consolidated which constituted 11.6% of all cancers \[[@pone.0226925.ref003]\]. Again, IARC (2018) reported that there were estimated 626,679 breast cancer related deaths in 2018 alone (ibid). Female breast cancer was the second largest diagnosis of all reported cancer diagnosis in 2018 constituting 11.6% \[[@pone.0226925.ref004]\].

This trend is alarming and indicative of the global public health threat posed by breast cancer. Of the above diagnosis, Asia and Africa had incidence of 4.8% and 5.8% respectively but mortality estimates were 57.4% and 7.2% for Asia and Africa respectively \[[@pone.0226925.ref002]\].

As indicated earlier, this hike in breast cancer diagnosis and resultant mortality and morbidity is not limited to particular settings although variations exist in the rates of incidence in different parts of the world. This is because the hikes in breast cancer incidence and prevalence are observed in both developed and developing countries \[[@pone.0226925.ref005]\]. The estimated mortality for breast cancer rates in the world ranged from 6 to 29 per 100 000, resulting that breast cancer ranks as the fifth cause of death from cancer overall and it is the most frequent cause of cancer death in women in both developing and developed regions \[[@pone.0226925.ref006]\].

Because of poor access to diagnosis and treatment, women in low- and middle-income countries generally have much poorer outcomes as well. In sub-Saharan Africa only 32% of women are still alive five years after a breast cancer diagnosis, compared with 81% in the USA \[[@pone.0226925.ref007]\]. In Ghana, breast cancer is a major public health problem and the most common type of cancer among women in terms of mortality and incidence \[[@pone.0226925.ref002]\]. As far back as 2009, breast cancer was reported as accounting for 16% of all cancers in Ghana and has been a major public health concern \[[@pone.0226925.ref008]\]. Korle Bu Teaching hospital in Accra and Komfo Anokye Teaching hospital in Kumasi are the two major hospitals in Ghana equipped to treat cancer and were reported to be seeing between 5,000 and 7,000 new cancer patients a year, majority of who were breast cancer patients \[[@pone.0226925.ref009]\]. This study made sense in the Volta region of Ghana in particular which was reported to have the high breast cancer incidence in a 2016 study of distribution of breast cancer in Ghana \[[@pone.0226925.ref002]\]. Researchers randomly selected 3,000 women from five regions clinical breast examination and reported that breast cancer distribution was highest (0.43%) in the Volta region of Ghana\[[@pone.0226925.ref002]\].

Appropriate preventive strategies focusing on both primary and secondary preventive mechanisms are needed to reduce the incidence of breast cancer. One key strategy is to assess the awareness and knowledge of breast cancer and breast self-examination; and the second major strategy is to help raise breast self-examination among vulnerable women especially those in poor and resource constrained settings. Early identification of breast abnormality is an important step in treating breast cancer and limiting morbidity and mortality caused by breast cancer. Clinical Breast Examination (CBE) and Mammography are now the mainstays for early detection of breast cancer \[[@pone.0226925.ref010]\]. However, these technologies such as mammography screening are too expensive and out of reach of millions of women around the world and in developing countries in particular \[[@pone.0226925.ref011]\]. As such for many women in poor resourced settings, regular BSE is a critical strategy in early detection of breast cancer and cure, especially in resource limited settings \[[@pone.0226925.ref012], [@pone.0226925.ref013]\] like Ghana. BSE has a positive effect on the prognosis as well as limits the development of complications and disability, and improves the quality of life and survival. It makes public health sense to continue to recommend BSE because it is free, simple, need low technology and teaching is possible. Monthly BSE is a common method of identifying lumps and other abnormalities in the breast for any signs of abnormality \[[@pone.0226925.ref014]\]. BSE in conjunction with screening mammography is currently advocated by many organizations, and it is also recommended for younger women starting in their 20's who are not yet being screened by mammography \[[@pone.0226925.ref015]\]. Breast self-examination as a screening tool for breast cancer in developing countries is advocated in view of its cost-effectiveness \[[@pone.0226925.ref013]\].

BSE each month between the 7th and 10th day of the menstrual cycle is the simplest yet extremely important way to detect breast cancer at the early stage of growth \[ibid\]. Doing BSE is one way for a woman to know how her breasts normally feel so that she can notice any changes that do occur. This examination is critical for Ghanaian women because black women have been found to bear the greater burden of breast cancer mortality compared to other races. In order to perform BSE, the individual needs to possess the knowledge of and have the skill of doing so. BSE is important for enabling women become familiar with the feel and appearance of their breast; and help them easily and quickly detect any changes that occur \[[@pone.0226925.ref016]\]. Women who perform BSE correctly monthly are more likely to detect a lump in the early stage of its tumor development which is critical for successful treatment and survival \[ibid\]. However, there is evidence that comprehensive knowledge of BSE is still low in many developing countries. For example, in a survey of 790 female household representatives in Southwest Cameroon, only 25% demonstrated adequate knowledge of BSE and only 15% of those with knowledge reported practicing BSE \[[@pone.0226925.ref017]\]. Lack of awareness of and lack of skill were among reasons BSE were not practiced among Iranian women \[[@pone.0226925.ref018]\]. In a similar study in Nigeria, researchers reported that while 97.3% of the participants had heard of BSE, only about 50% reported some knowledge of BSE and only 14.5% practiced BSE regularly \[[@pone.0226925.ref019]\]. Again in Southwest Nigeria, researchers reported that 70% of 425 women surveyed reported not having knowledge and skill to perform BSE \[[@pone.0226925.ref020]\].

The objectives of the study were to examine awareness and knowledge of breast self-examination as well as the practice of breast self-examination among rural women in Akatsi South district of Volta region of Ghana. In addition, we wanted to explore characteristics or variables that are associated with knowledge and practice of BSE.

Methods {#sec006}
=======

A descriptive cross-sectional study was conducted whereby 385 reproductive aged women ages 15--49 were conveniently recruited and quantitative data were collected through a structured questionnaire in Akatsi South district of the Volta region of Ghana. Akatsi South district is predominantly rural with peasant farming and fishing being the main economic activities and an estimated population of 95,426 according the Ghana 2010 Population and Housing census. Demographically, 44,039 were males and 51,387 females constituting 46% and 54% respectively. In order to participate in the study the female had to be between the ages of 15 and 49, and living in Akatsi South district for at least five years at the time of the study. The age range of 15--49 chosen was to ensure that we covered women in reproductive ages. For the residency requirements, we wanted to adhere to the delimitation approved by GHS Ethics Review Committee. We also wanted to make sure that if any issues arose or further research was needed we could trace the participants.

Demographic variables measured in this study included marital status, age, educational attainment, and employment status. Awareness and knowledge of breast cancer were also measured besides the two main variables of knowledge and practice of BSE. To measure awareness of breast cancer among the participants, two questions were included in the questionnaire asking whether or not they had heard of breast cancer as a disease and whether or not they considered breast cancer as a common disease among women in Ghana. The status of socio-demographic variables was important considerations because they determine how independent a woman is in a predominantly male-dominated society. Besides, age and marital status for example have been found to be associated BSE \[[@pone.0226925.ref021]\]. Association between the demographic variables and knowledge of breast cancer was also measured using *X*^*2*^. Besides reasons provided by those who did not practice BSE, we performed X^2^ test of significance to determine significant predictors of BSE practice. There were both open-ended and close-ended questions on the questionnaires depending on the variable. For open-ended questions, those who were literate wrote the answers and verbal responses were made by those who could neither read nor write. The questionnaire was written in English and translated in Ewe, the predominant local language in the district, for those who were illiterate. A summary of the questions include breast cancer risk factors, symptoms, and treatment. Also awareness of BSE, skills and when to practice BSE, and whether the participants practiced BSE and when were asked.

Descriptive statistics were used to analyze and present data in percentages and frequency distribution tables and *X*^*2*^ test of significance were performed to determine variables that significantly predicted BSE. For the sake of this study, good knowledge was defined as being to list at least four each of risk factors and symptoms of breast while poor knowledge was defined as not being able to describe at least four each of risk factors and symptoms breast cancer. Informed consent forms had to be signed by adult participants ages 18 and above whilst those between ages 15 and 17 had to sign assent forms after their parents/guardians approved their participation. All those who participated in the study agreed voluntarily to do so prior to recruitment into the study. The study protocol was reviewed and approved by Ghana Health Service Ethics Review Committee (GHS-ERC) with approval number GHS-ERC: 29/05/17. Descriptive statistics were used to analyze and present the data using SPSS version 20.

Results {#sec007}
=======

In line with the objectives of this study, a number of findings were made. These objectives included assessing knowledge of the rural women about the key symptoms and preventive measures of breast cancer, awareness and knowledge of BSE, and practice of BSE. Analyses of the socio-demographic variables included in the study are first presented. These variables included age, marital status, religious affiliation, occupation, and educational level attained by the participants. Of the 385 respondents, 296(76.9%) were aged less than 30 years, and 17(4.4%) were 40 years and above. The respondents were between the ages of 15 and 49 years, with a mean age of 24.54 (±7.19) years. Majority of the respondents (58.9%) were single and never married, 152(39.5%) were married, whilst 1.6% divorced. Majority of the respondents (56.6%) were unemployed, 36.6% reported being self-employed, and 26 (6.8%) were government employees. In terms of educational attainment, majority of the respondents (48.8%) attained high school education whilst 70 (18.2%) attained tertiary education. Only 12 (3.1%) had no formal education. Therefore, the study participants were largely a literate group.

Awareness and knowledge of breast cancer {#sec008}
----------------------------------------

The results showed that there was high awareness of breast cancer among women at least in the Akatsi South district. Out of the 385 respondents who participated in the study, majority 340(88.3%) had heard of and were aware of breast cancer as a disease predominantly among women. In terms of prevalence of breast cancer in Ghana, 177(46.1%) of the participants believed breast cancer is most common cancer in women, 106(27.6%) believed it is not common, whilst 101(26.3%) of the respondents did not know how common breast cancer was. As to how they became aware of breast cancer, 154(40%), 115(30%), and 41(10%) of participants mentioned radio, health workers, and school respectively. Other sources of breast cancer information mentioned included friends (8%), neighbors (7%), and books/internet (5%).

To measure knowledge of breast cancer, two sets of questions were presented covering risk factors for breast cancer and symptoms of breast cancer. For risk factors for breast cancer, participants were asked to list at least one risk factor that was likely to expose a woman to breast cancer. The results show that 217 out of the 385 women in this study could not list one risk factor for breast cancer and that constituted 56.3% well over of half of the study sample. Risk factors listed included family history, contraceptive use, sex, not breastfeeding, menopause, obesity or overweight and older age. Fifty-two people (12%) each mentioned family history and women who did not breastfeed as risk factors for breast cancer. Contraceptive use, being a woman, and obesity or overweight were listed by 37 (8.6%), 31 (7.2%), 18 (4.2%) were mentioned respectively. Other risk factors listed were effects of menopause and increasing age which constituted 3.2% and 2.8% respectively. The women were then asked whether breast cancer is curable. Most of them 244(63.6%) reported that they believed breast cancer is curable if detected early. Only 42(10.9%) of them believed that breast cancer is not curable but can be controlled. Like the risk factors, participants were asked to list at least one symptom of breast cancer known of or they had heard of. Pain in the breast was the most listed whereby 133 women constituting 26.8% mentioning it as a major symptom of breast cancer. This was followed by lump in the breast which was listed by 110 (22%) women. Sudden swollen or thickness of the breast, change in size or shape of breast, redness of nipple, and nipple discharge other than breast milk are correct answers and were mentioned by 87 (17.5%), 82 (16.5%), 44 (8.9%), and 41 (8.3%), respectively.

Therefore, while awareness about breast cancer was relatively high in this study population (88%), knowledge was basic and not adequate with 56% not knowing any risk factor for breast cancer, knowledge of symptoms was moderate.

Respondents were assessed on knowledge of breast cancer by computing knowledge variables to determine average knowledge score. Series of questions were asked with different answer choices and the number of correct answers or scores provided by a participant showed his or her knowledge level. The mean score was 0.64 (64%). Respondents who performed below the average score were classified as having poor knowledge and those who had average or above were classified as having good knowledge on breast cancer. Out of the 385 respondents interviewed, majority 65% had good knowledge about breast cancer whilst, 35.1% of them had poor knowledge about breast cancer.

Association between knowledge of breast cancer and demographic characteristics {#sec009}
------------------------------------------------------------------------------

Age, marital status, occupation, education level and religion were cross tabulated against knowledge to determine their statistical significance. Out of the 135 respondents that had poor knowledge, majority of them 104(77.0%) were aged less than 30 years and 25(18.8%) were aged between 30 and 39 years. Only 6(4.4%) were aged above 40 years. Among the 250 respondents who had good knowledge, majority were aged less than 30 years. There was no significant relationship between a respondent age and level of knowledge (χ2 = 0.004, p = 0.998).

Majority (57.8%) of the respondents who had poor knowledge were single and 55(40.7%) were married. Only 2(1.5%) were divorced. Also, among those that had good knowledge, majority 149 (59.6%) were single and 97(76.8%) were married and Only 4(1.6%) were divorced. There was no significant relationship between a respondent's knowledge and marital status (χ2 = 0.14, p = 0.932).

Only 4(3.0%) of the respondents who had poor knowledge were employed whilst, majority 67(49.6%) of them were unemployed and 64(47.4%) were self-employed. Among the respondents who had good knowledge, only 22(8.8%) of them were employed whilst, majority 151(60.4%) of them were unemployed and 77(30.8%) were self-employed. There was significant relationship between a respondents occupation and level of knowledge (χ2 = 12.82, p = 0.002).

On the other hand, majority 61(45.2%) of the respondents who reported poor knowledge attained primary/Junior High School (JHS) and 56(41.5%) attained Senior High School (SHS). Only 12(8.9%) of them attained tertiary and 6(2.4%) had no education. Also, among respondents that had good knowledge, majority 132(52.8%) of them attained SHS/SSS and 58(23.2%) attained tertiary. Only 6(2.4%) had no education and 54(21.6%) attained Primary/JHS. There was a significant association between participant level of education and knowledge (χ2 = 29.68, p = 0.000). [Table 1](#pone.0226925.t001){ref-type="table"} shows the association between knowledge about breast cancer and demographic characteristics.

10.1371/journal.pone.0226925.t001

###### Demographic variables and their association to knowledge of breast cancer.

![](pone.0226925.t001){#pone.0226925.t001g}

  ------------------------------------------------------------------------
  Variable         Overall Knowledge   Chi-square\       P-value   
                                       (χ2)                        
  ---------------- ------------------- ----------------- --------- -------
  Age Group        Poor knowledge\     Good knowledge\             
                   \[N = 135\]         \[N = 250\]                 

  \<30             104(77.0)           192(76.8)                   

  30--39           25(18.5)            47(18.8)                    

  40+              6(4.4)              11(4.4)           0.004     0.998

  Marital Status                                                   

  Single           78(57.8)            149(59.6)                   

  Married          55(40.7)            97(38.8)                    

  Divorced         2(1.5)              4(1.6)            0.14      0.932

  Religion                                                         

  Christian        125(92.6)           244(97.6)                   

  Muslim           6(4.4)              3(1.2)                      

  Traditionalist   3(2.20              1(0.4)                      

  Others           1(0.7)              2(0.8)            6.98      0.072

  Occupation                                                       

  Employed         4(3.0)              22(8.8)                     

  Unemployed       67(49.6)            151(60.4)                   

  Self Employed    64(47.4)            77(30.8)          12.82     0.002

  Education                                                        

  None             6(4.4)              6(2.4)                      

  Primary/JHS      61(45.2)            54(21.6)                    

  SHS/SSS          56(41.5)            132(52.8)                   

  Tertiary         12(8.9)             58(23.2)          29.68     0.000
  ------------------------------------------------------------------------

Knowledge and practice of breast self-examination {#sec010}
-------------------------------------------------

BSE knowledge and practice assessment were the major objectives of this study. This study aimed to determine the proportion of respondents who were aware of and had comprehensive knowledge of and skill to perform BSE and are practicing BSE. The findings show that knowledge of BSE was generally low among the 385 women who participated in this study. Only 165(43.3%) of the respondents knew what self-breast examination was whilst majority 217(56.7%) reported not knowing anything about it or having not heard about it. Out of the 385 respondents surveyed, majority 235 (61.0%) reported not knowing anything about BSE and were never taught how to perform it. Among those who reported they learnt about BSE, most 90(60.1%) of them were taught by a health worker, 17(11.3%) were taught by relative or friends. Fourteen (9.3%) learnt the procedure of BSE through books and 29(20.3%) learnt it through other means. Only 39(36.8%) of the respondents believes the most appropriate time for self-breast examination is between 2 and 3 days after cessation of menstruation. However, majority 49(46.2%) thought BSE can be carried out any time within the month. Seven (6.6%) of them thought the appropriate time for self-breast examination was a few days before menstruation starts.

In terms of BSE practice, only 106 (27.5%) of the respondents in this study reported practicing or ever practiced breast self-examination. Overwhelming majority 279 (72.5%) reported not practicing BSE. Among those who practiced BSE, most 62(58.5%) reported performing BSE every month, 27(25.5%) examined the breast once every month and about 17(16%) examine the breast once every year. These participants provided various reasons and circumstances that hindered them from practicing BSE. Out of the 279 (72.5%) who do not perform breast self-examination, more than half 50.1% of them said they don't know the techniques for breast self-examination. Some (17.4%) respondents also said they do not practice BSE because they don't have breast cancer problems. Lack of privacy at home was also mentioned by 7.3% of the respondents as reason for not practicing BSE. About 3.4% of the respondents believed they did not need to self-examine their breast and another 3.4% did not feel comfortable to self-examine their breast. About 5.7% of them also gave other reasons for not practicing BSE. The results are presented in [Table 2](#pone.0226925.t002){ref-type="table"} below.

10.1371/journal.pone.0226925.t002

###### Knowledge and practice of breast self-examination.

![](pone.0226925.t002){#pone.0226925.t002g}

  Variable                                                     Frequency   Relative Percent (%)
  ------------------------------------------------------------ ----------- ----------------------
  Are you aware of or ever heard of Breast Self-Examination?               
  Yes                                                          167         43.3
  No                                                           217         56.7
  Source of BSE information                                                
  Health worker                                                90          60.1
  Family member                                                17          11.3
  Books/Print material                                         14          9.3
  Others                                                       29          20.3
  Frequency for BSE                                                        
  Monthly                                                      60          58.5
  Every 6 months                                               21          25.5
  Annually                                                     17          16
  Skills to Perform BSE                                                    
  Yes                                                          150         39
  No                                                           235         61
  Appropriate Age to Perform BSE                                           
  Before age 20                                                50          47.2
  20--25                                                       33          31
  26--30                                                       14          13.2
  35+                                                          9           6.5
  Appropriate time to perform BSE                                          
  2--3 days after cessation of menstruation                    39          36.8
  Monthly on a fixed day                                       11          10.4
  Few days before menstruation starts                          7           6.6
  Any time within the month                                    49          46.2
  Practice of BSE                                                          
  Yes                                                          106         27.5
  No                                                           279         72.5

Predictors of breast self-examination {#sec011}
-------------------------------------

The age of a woman was a strong predictor of BSE practice among this study population. There was a significant association between age group and practice of breast self-examination (χ2 = 11.32, p = 0.003). A higher age of a participant corresponded with a lower practice of BSE. Among respondents who practice BSE, most 70(66.0%) of them were aged less than 30 years, followed by 30--39 27(25.5%). Therefore, younger women below age 30 were more likely to perform BSE compared to women over the age of 40. Another predictor of BSE practice established among the study population was knowledge of breast cancer itself. A series of questions were asked to determine the general awareness and knowledge of breast cancer and 250 (65%) of the respondents reported good knowledge of breast cancer. Of the 250, 94 (37.6%) reported practicing BSE. On the other hand, 135 (35%) reported poor knowledge of breast cancer and of those 135 respondents, only 12 reported practicing BSE. To confirm knowledge of breast cancer as a significant predictor, a *X*^*2*^ was performed and significant association (χ2 = 36.218 p = 0.000) found.

Discussion {#sec012}
==========

The discussion highlights the main findings of this study and how those findings compare with findings from similar studies conducted on the subject of breast cancer and breast self-examination. In this current study breast cancer awareness was high for the rural population in that 88.3% of the respondents were aware of breast cancer but only 64.9% of the respondents demonstrated adequate knowledge of symptoms and preventive measures for breast cancer. In terms of awareness of BSE, only 43.3% reported being aware of BSE in the current study. This finding of low awareness and knowledge of BSE is similar but lower compared to the findings in Nigeria \[[@pone.0226925.ref019]\] in which 97% reported ever hearing of BSE and only about 50% reported adequate knowledge of BSE. It is also similar to a finding of poor knowledge of BSE in Ibadan, Southwest Nigeria where 70% of 603 market women, that is women buying and selling various commodities in the market, reported not knowing about and how to perform BSE. Earlier studies reported similar poor knowledge of BSE \[[@pone.0226925.ref020],[@pone.0226925.ref022]\].

Another major objective in this study was to examine the practice of breast self-examination among the women. The findings in this study show that only 106 (27.5%) of the 385 women reported practicing or ever practiced BSE. Two hundred and seventy-nine (279) women reported they never practiced BSE which constituted 72.5% of the sample in this study. This finding is consistent with the finding of similar studies in other parts of the world whereby the practice of BSE is generally low. For example, in a study in Cameroon, only 15% of 200 women who reported basic knowledge of BSE actually practiced BSE \[[@pone.0226925.ref016]\] and in Oyo State in Nigeria, 14.5% reported engaging in BSE \[[@pone.0226925.ref019]\]. The finding was lower when compared to findings in relatively more developing countries like in India and Malaysia where BSE practice was measured at 59% \[[@pone.0226925.ref022]\] and 55% \[[@pone.0226925.ref023]\], respectively.

Two variables were found to be significantly associated with and predicted practice of BSE including knowledge of breast cancer and age of the woman. This current study reported a significant association between knowledge of breast cancer and practice of BSE (χ2 = 36.218 p = 0.000). In this current study, out of the 250 (65%) of the respondents with good knowledge about breast cancer, 94(37.6%) practiced BSE. This finding was consistent with what was reported by Dundar and colleagues who found level of breast cancer knowledge to be the only variable significantly associated with the BSE and mammography practice (p = 0.011, p = 0.007) \[[@pone.0226925.ref020]\]. Other researchers also found that performing breast self-examination is significantly related to knowledge of breast cancer and knowledge about breast cancer screening programs (p \< 0.05) \[[@pone.0226925.ref024]\].

This study also showed a significant association between age group and practice of breast self-examination (χ2 = 11.324, p = 0.003). As the age increased the level of participant practice of BSE was lower. Among respondents who reported practicing BSE, most 70(66.0%) were aged less than 30 years, followed by 30--39 years 27(25.5%), and 40 years and above 9(8.5%). This finding is also consistent with other findings \[[@pone.0226925.ref025], [@pone.0226925.ref024], [@pone.0226925.ref023]\]. The association between age and BSE may be due to younger women being more involved in social events and media including watching television, Facebook, Whatsup, and YouTube. In addition, younger women are in formal education today than older women. Younger women are therefore, more exposed to information about health issues than older women.

Among those who reported not practicing BSE, many reasons were given to the low practice. For instance, half (50.1%) of the respondents said they did not know the techniques for breast self-examination. Some respondents (17.4%) also said they did not practice BSE because they didn't have breast cancer problems. Lack of privacy at home was also mentioned by 7.3% of the respondents as reason for not practicing BSE. About 3.4% of the respondents did not think they need to self-examine their breasts and another 3.4% said they did not feel comfortable to self-examine their breast. These findings were consistent with other researchers who stated that, regarding the barriers to BSE, the majority who never practiced BSE mentioned that lack of knowledge, not having any symptoms, and being afraid of a breast cancer diagnosis were the main barriers to practicing BSE (20.3%; 14.3%; 4.4% respectively) \[[@pone.0226925.ref024]\]. It is important to note that the socio-demographic variables measured in this study were crucial in understanding the responses of the participants and the findings in this study. It is important to note that there a number of limitations during the conduct of this study. One limitation was a rush in completing the questionnaire as many of the participants complained of busy schedules and not having much to spend. There was possibility that some participants may not have fully understood the questions prior to answering the questions. The second limitation was translating the questionnaire to Eve, the local language predominantly spoken in the study location. We had to get translators for those who could neither read nor write English. We felt that the translators may not have fully translated the exact questions to the participants who were illiterates. Finally, a convenience sampling technique was employed to recruit participants into the study which a weaker compared to random sampling. Despite the above limitations, every effort was made to abide by and to ensure that all ethical standards and requirements in conducting human subjects research, especially voluntary participation by participants. Besides, most of the questionnaires were fully completed by the participants and not much data cleaning was needed.

Conclusion {#sec013}
==========

In conclusion, the findings in this study show an overall lack of comprehensive knowledge of breast cancer and BSE among rural women in the Volta region of Ghana. Also practice of BSE, which is an important method for early diagnosis of breast cancer especially in resource limited settings like the Volta region of Ghana, is very low. The findings did show that knowledge of breast cancer and BSE as well as age of a woman are strong predictors of BSE. The implication for public health practice is that there is the need to develop and/or adopt culturally appropriate and proven educational and skill building interventions to inform and train rural women on BSE targeting all women. There is the need to improve knowledge of breast cancer and BSE and to target all age groups in future breast cancer awareness programs.

We wish to sincerely thank all those who supported us in the preparation and data collection during this study. Particular thanks to Patrick Azooya of the University of Health and Allied Sciences, who helped in questionnaire printing and organization.
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**[Abstract:]{.ul}**

Background- replace "(district or township name)" with the actual location informationMethods- the software used for data analysis are probably the least important details to include. Instead include information on which variables were measured and the statistical analysis. The abstract says that women aged 15-45 were included but the rest of the paper indicates that women aged 15-49 were included.Conclusion- Your text states that breast self-examination is key to early detection, effective treatment and cure of breast cancer. This wording is too strong and I suggest tempering it to say instead that it is A key strategy.

**[Introduction:]{.ul}**

The first two sentences of the introduction are unclear and should be clarified.The introduction is too long and repetitive and should be shortened and streamlined.In the paragraph that starts "Because of poor access..." the sentence "Korle Bu Teaching Hospital..." clarify if these hospitals are in Ghana. In the next sentence, clarify that Volta is in Ghana. In the last sentence clarify whether the five regions you refer to are in Ghana.Remove the heading in the introduction section "Awareness of breast self-examination and breast cancer"Resource is misspelled as resourseStatement "Breast self-examination is critical in resource limited settings as a strategy to reducing mortality due to late reporting and diagnosis" requires a referenceStatement "Breast selfexam (BSE), or regularly examining your breasts on your own, can be an important way to find a breast cancer early, when it\'s more likely to be treated successfully." requires a referenceStatement "Breast selfexamination as a screening tool for breast cancer in developing countries is advocated in view of its cost-effectiveness." requires a referenceThe research objective "The objectives of the study were therefore, to examine awareness and knowledge of breast selfexamination as well as the practice of breast self-examination among rural women in Akatsi South District of Volta Religion of Ghana" does not totally match the results you present. Please rewrite your objective to reflect the fact that you are exploring which characteristics are associated with knowledge and BSE

**Methods:**

Your methods section is missing quite a bit of information.  Please add:Information about the setting. The district will, of course, not be familiar to readers outside Ghana. What type of setting is this? Rural? Urban? How populated?Please justify why you chose to include women ages 15-49 in your studyPlease justify why you included only women who had resided in the study area for 5 years or morePlease explain what variables are measured in this study (marital status, religion, etc) and justify why each is included. For example, is there existing evidence that religious affiliation is associated or might be associated with your two main variables in this setting?Please enumerate whether the questions asked were open ended or multiple choice. For example, was the question about risk factors for breast cancer open ended, where women had to write in answers or verbally respond without any cues? Or did they choose from a list?You refer to "good" knowledge and "poor" knowledge in your results. Please provide a justification for labeling knowledge good or poor.Explain what statistical analysis you performed

**[Results:]{.ul}**

The sentence "These socio-demographic variables were crucial in understanding the responses of the participants and the findings in this study." should be moved to the discussion as it is a commentary on your findings.The sentence "To measure awareness of breast cancer among the participants, two questions were included in the questionnaire asking whether or not they had heard of breast cancer as a disease and whether or not they considered breast cancer as a common disease among women in Ghana." belongs in the methods.I suggest changing the phrase "refusal to breast feed" to "did not breast feed" in the following sentence since some women might not have given birth and some women may have been unable to physically breast feed. "Fifty-two people each mentioned family history and refusal to breastfeed as risk factors for breast cancer and that constituted 12% each."Not all of your readers will be experts on breast cancer. You should explicitly state whether the responses given by participants (e.g. list one symptom of breast cancer) were correct.Avoid the word "influence" in your results because this implies a causal association. ("After the knowledge of breast cancer was determined above as to either good or poor knowledge, it was important to find out the demographic characteristics of respondents that may have influenced their level of knowledge.") Also, this sentence really belongs in the methods.Please revise the title for Table 2 so that it is more informative and clearly and specifically describes the information in the tableThis sentence belongs in the methods: "Even though those who reported not practicing BSE gave various reasons for not practicing, we wanted to statistically find out the predictors of BSE in this sample and so a chi square (X 2 ) test of significance was performed."
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Please explain what you mean by "market" womenPlease provide an explanation of why age may relate to BSE. You do provide some references. Has there been any discussion or do you have any ideas about why this relationship exists?Limitations and strengths need to be added to your discussion sectionApplications of your research findings should be suggested

**[General comments:]{.ul}**

Data are plural. Please adjust the text throughout.Avoid using the language "increase" and "decrease" throughout and instead say "higher" or "lower." The words increase and decrease imply a longitudinal association across time. You are describing cross-sectional associations.
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Reviewer 1 comments:

1\. Please respond to reviewer 1\'s comments asking about analyzing your data based on geography.
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Ella August
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1\. Authors should refer to GLOBOCAN 2012 as reference 1. As the manuscript Ghartey et al refers to Ghanaian specific breast cancer distribution.

Response: Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D, Bray F. Cancer incidence and mortality worldwide: sources, methods and major patterns in GLOBOCAN 2012. International journal of cancer. 2015 Mar 1;136(5):E359-86.

The above reference has been provided as reference. Ferlay and colleagues worked on GLOBOCAN 2012 and is an appropriate reference on GLOBOCAN 2012.

2\. The section on BSE of the introduction is repetitive and verbose. It would serve the authors to reduce the length and be more concise.
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